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Wboden Pol es
W th Down
Quys

CHAPTER 1
TRAFFI C SI GNAL | NSTALLATI ON

The field of Traffic Signal Installation has been one of the nopst
rapi dly changi ng areas of highway construction. The state of the
art technol ogy has been changing so fast in the past few years that
our witten procedures and instructions have not been able to keep
up with these changes. In this chapter the construction of a
traffic signal systemw |l be broken down into its conponent parts,
so that each part may be di scussed separately.

A technician working on a traffic signal nust be aware that work
activities progress very quickly, and any unresol ved probl ens

qui ckly becone the controlling operation for the conpletion of the
work. For this reason, the technician nust do his honmework by
anticipating problens before they becone the controlling operation.
The followi ng steps are recommended before any work is started by
the Contractor:

e Review Sections 805, 806, and 912.15 of the current Standard
Specifications, Section "C' of the current edition of the
Manual O Uniform Traffic Control Devices, and the
appropriate Standard Sheets.

e (Cosely examne the plans and field check the planned
| ocations of all structures before the preconstruction
conference. These include the controller, poles, pole
anchors, detector housings, |oops, handhol es, and signal head
| ocati ons.

e Check the RFWdistances as shown on the plans. This may
usual Iy be acconplished by reviewing "old road plans" held by
the District Devel opment Departnment.

e After the locations of all underground utilities have been
determ ned, again closely exam ne the structure |ocations and
signal cable quantities for any conflicts. Any resulting
changes outside the allowable linmts of the contract
specifications or utility codes should be brought to the
attention of your Project Engineer, Area Engineer or District
Traffic Departnent.

e |In urban areas check with property owners about possible
basenents extendi ng out under sidewal k areas.

Wooden poles with down guys are generally | ess expensive to instal
than steel strain poles and are not preferred by I NDOT. Wen | aying
out and inspecting the | ocations where wooden pol es and anchors are
being installed, the following itens need to be consi dered:
e Each wooden pol e nust be visually inspected, and neet the
requi renents of section 913.15 (e) 2 of the specifications

e Visibly stake the locations of the wooden poles so they nay
be seen fromany of the other pole |ocations.



St eel
Pol es

Strain

St eel
St eel

Avoi d pl aci ng wooden pol es or down guy anchors in the ditch
I'ine.

Wyoden poles are set a mninumof 7 feet in the ground and
raked back out of plunmb 12 inches. Observe the material
excavated fromthe hole for possible utility conflicts.

For single spans the pole anchors are | ocated by extending
the Iine of the span back 20 feet fromthe pole and swing a
7.5 feet arc in either direction

For doubl e spans the pole anchors are |ocated by extending
the I'ine which divides the extension of the two spans back 20
feet and swing a 7.5 feet arc in either direction

Any pol e anchor | ocation change which would place the pole
anchor closer than 15 feet fromthe wooden pol e shoul d
generally not be pernitted. The use of a strain pole should
be investigated for cases of insufficient anchorage.

The Iine on the drilled hole for the pole anchor should be
toward the top of the wooden pole.

The breaki ng of the expansion anchor and the proper backfil
and conpaction of the anchor assenbly are critical to the
proper functioning of the wooden pole. Initial and continued
movenent of the anchor assenbly need to be nonitored.

strain poles are used prinarily on urban intersections.
strain poles have a nuch higher initial installation cost,

but the service life is also much | onger than a wooden pole with
down guys. When laying out and inspecting the |ocations where

st eel

strain poles are being installed, the following itens need to

be consi dered:

The Basis For Approval for the #4 and #10 bars in the
foundation will be the sequence nunber froma |aboratory
report unless they are froman approved list. The Basis For
Approval for the concrete will be the sequence nunber
reported on the 1 T-652. The Basis For Approval for the stee
strain pole and the anchor bolts will be a Type C
Certification.

The footing dinensions are 3 feet in dianeter and 12 feet
deep.

If bed rock, or |oose stones or boulders nore than 1/2 of a
cubic yard in volune are encountered before the 12 foot depth
i s obtained, i mediately contact your PE/PS or Area Engineer.
Section 206.02(b) dass X Excavation covers the procedure to
be taken if this occurs.

The contractor always has the option of using a foundation
casing, if unstable soil conditions are anticipated.

The exposed portion of the foundation may be 3' in dianeter
or 3' square.

Adj acent anchor bolts should be oriented in the sane
direction with the span or spans attached to the steel strain
pol e.



BASE OF A STEEL STRAIN
POLE SHOW NG FOUNDATI ON,
BOLTS AND EXPOSED PORTI ON
OF FOUNDATI ON. NOTE THE
GAVANI ZED SHI ELD AND A
FULL THREAD | S EXPOSED ON
THE BOLT AFTER TI GHTENI NG
THE NUT.

e Atreme will be used until the concrete is within 5 feet of

the top of the foundation.

e The steel strain pole foundation will be finished 4 to 6
i nches above the original ground and the top edge will be
chanfered. |In locations where the foundation is |ocated
within the sidewal k, the sidewal k elevation will be the top
of the foundation.

e Each foundation will have a mininumof three (3) conduit
entries with groundi ng bushings.

e Each steel strain pole will be grounded by a continuous #6
bare copper wire fromthe grounding lug on the inside of the
steel strain pole through the conduit groundi ng bushi ngs and
grounding duct to an 8 x 1/2" ground rod |ocated one (1)
foot away fromthe foundation and one (1) foot bel ow the
fini shed ground surface.

e The exposed concrete surface of the foundation will be rubbed
after the forms are renoved.

e The steel strain pole should be raked back 12 inches away
from each span.

e |If electrical service is on the steel strain pole, run all
three conduits fromthe steel strain pole to the controller.
Check with District Traffic possible future designs.

e« |f a handhole is located within approxinmately 10 feet of a
steel strain pole foundation on a corner other than the
controller corner, run one of the spare conduits to that
handhol e for future use.



Span,
Cat enary and
Down Cuys

The span and catenary are one of the first things that a notori st

wil |

noti ce about a signalized intersection. |If the span and

catenary are sagging or | ook sloppy, the whole job | ooks bad.

When inspecting the installation of spans, catenaries, and down

guys,

the following itens need to be considered.

The Basis For Approval for 3/8" or 1/4" stainless stee
aircraft cable is a Type C Certification

The Basis For Approval for 3/8" or 1/4" stainless steel
aircraft cable is a Type C Certification.

Spans, catenaries, and down guys will be 3/8" stainless stee
aircraft cable, and "A" wires nay be 1/4" wire rope or 3/8"
aircraft cable. Tether lines are generally 1/8" aircraft

cabl e.

It is generally desirable to have the spans |evel.

Therefore, a leveling mark shoul d be placed on the side of
each pol e representing the pavenent el evation at the | owest

si gnal head.

Assunme a nounting height of 18 feet to the bottom of the

| owest signal head, and 4 feet fromthe span to the bottom of
a three section signal head or 5 feet fromthe span to the
bottomof a four or five section signal head.

The span is |l ocated by neasuring 22 or 23 feet fromthe
leveling mark for the location of the drilled hole for the
wooded pol e or pole band for the steel strain pole.

The catenary is located a mni mumof 12 inches below the top
of either a wooden pole of steel strain pole. The catenary
connection may have to be | ower depending on overhead utility
conflicts.

Three (3) Crosby clanmps will be used at each eye bolt or pole
band connection and shall be installed in alternate
directions. Three bolt clanps are never used on aircraft

cabl e.

The aircraft cable will be doubl ed back 54 inches at each eye
bolt or pole band connection. The first Crosby clanp shal

be installed 3" fromthe eye bolt, the second 18" fromthe
first, and the third 18" fromthe second

Downguys mnust be in place before any work is performed on the
spans and catenaries of wooden poles.

The downguys shoul d be tightened until the top of the wooden
pole starts to nove

A span jack is used to tighten the spans. For doubl e spans,
each span is jacked alternately until each is banjo tight.
The catenary swi nging free should be between 18 and 24 inches
above the span at the closest point.

The span and catenary should be connected at the center of
the span. The signal heads will be supported and | evel ed
fromthe catenary by neans of "A" wires. FEach "A" wire wll
be connected at the bottom by two Crosby clanps spaced 12 to
24 inches apart. No Crosby clanp will be used at the top of
the "A" wire. The ends of the "A" wires will be protected by
servi-clips. "A" wires may be either 1/4" or 3/8" aircraft
cabl e.

1-4



and 6

Code requires 8 feet vertical

cl earance from any overhead primry

El ectri cal

The Nati onal

feet horizontal

conduct or.

BRERIDIR_AYANDIN dAIKD

s T spueg toend Ji
v TIViEd

BN ¥AARIOEA SONWLOCLS ROTSAC
00-16-6 Yowoutad) T fueyuy /8,

L,

Y0~0S9DS—~C08 {'ON ONIAVIQ QUVANVIS alqeo Yeroare §

000z J3GNILITS
TIV13d Y4HIAL %
AYYNELYD ‘NYdS

NOILYIHOSNVHEL J0 INIWLHYHEd YNVIGNI

a[qed yetoare . f

por punoty
A4 PUROID

o-1]

10avad 10 2u0s [{sws payoedwma)

Joypue Les yydig

Lap pafexoed
10 g 10 ¥ SSE[O 31210100
Jo padme; Ajpeorjaelpdy
tewaren addy Lepo Lpueg

~
!
@

alod poou g mmmﬁu/

(1321}

pox aoyoue
ko umy 3 g x Lk

prend £nf umog

‘.'_L)r | T =
’ 5
af0d uBlS IS =
' '/. =
g
Buyidnoa 2 ,_;
s
=
pusq apod g POOUISHISoR = yaede g-
i eusis % pooeds sfuzx 055\' \loSao EHITE A

W21 0% L8 \IuEan JeIode |,
“ (df3) sdio adod aatm 2
) (d&y) sdip adox aatm ¢
Lo sdipo adod 243 sdio adox aary Mo

A
9
pueq apod g

a1qe0 jjusoare 8

a[qed Yyeroxte 8

(Lamusyed)

01
(£1eusyed} alqes
WYeoue 8

¥ 11800 asg

safs qny
2 pue toyses asends
qIIM 1109960 =] X

Aqed FJBIOAE
o s4n3 umoq

31qeo £19)88




Si gnal Head
Install ation
and

Cl ear ances

The traffic signal heads are in nost cases the only part of the
whole traffic signal systemthat the notorist actually sees.
Therefore the vertical and horizontal positioning and the
directional orientation are critical to a well functioning
system When inspecting the installation of traffic signa
heads, the following itens need to be consi dered:

The Basis For Approval for signal heads and accessories is a
Type C Certification
I nspect each signal head assenbly while still on the ground
for the foll ow ng:

= Physical defects.

= Visor type

= Bulb sizes.

= Lens orientation.

= Wring specifications.

* Too much play between the bal ance adjustor and

weat her head cl evi s.
= Approxi mate vertical hanging for each signal head

NOTE: Tether Line shown. It is
designed to break if it is hit.

Signal head cl earances will be between 17 feet and 19 feet.

Signal heads will be adjusted vertically to approxi mate a
uni form grade of all |ike signal heads.

Signal heads will be | ocated and ai med according to the

pl ans. The m ni nrum spaci ng between signal heads serving the
same direction is 8 feet. The mininum spaci ng between free
swi ngi ng signal heads not serving the sane direction is 4
feet. The district traffic department shoul d approve the

| ayout of signal heads.

If atether line is specified, all the signal heads need to
be aligned vertically. This may have to be done severa
times if the span or catenary requires adjustnent.

If a signal head needs to be nounted nore than 2 hours
before its use than the entire signal head nust be hooded.
Hooded signal heads are not to be left up for nore than five
days.



Di sconnect
Hanger
Install ation

Traffic
Si gnal Cabl e
Install ation

The di sconnect hanger is an electrical junction box generally
suspended by itself at a specified |ocation on the span, and al
the wiring connections are performed while on the span. Wen
inspecting the installation of a disconnect hanger the technician
needs to consider the follow ng itens:

e The Basis For Approval for disconnect hangers in a Type C
Certification.

e Inspect each disconnect hanger while on the ground for the
fol | owi ng:
= Physical defects.
= Tightness of door |atch and span hangi ng connecti ons.
= An 18 circuit term nal block

DI SCONNECT e

Traffic signal cable is the multi-conductor cables which carry

el ectrical inpulses fromthe power source to the entrance swtch
fromthe entrance switch to the controller, fromthe controller to
the signal heads, and fromthe controller to the detection
devices. Pay itens are designated by the nunmber of conductors in
the cable and the gauge of the cable. When inspecting the
installation of traffic signal cable, the technician needs to
consider the follow ng itens:

e The Basis For Approval for all traffic signal cable is a
Type C Certification

e The color coding schenme shoul d be discussed at the pre-
construction conference and should conformto the district
policy.

e Fused and unfused cables shall not occupy the sane conduit.
3C/ 8 traffic signal cable is considered unfused.

e The only acceptabl e underground splice in a handhole is a
pour ed epoxy splice.

e | n above ground pol e handhol es, an acceptable splice is a
"standing splice" utilizing wire nuts and electrical tape
W appi ng.

e For traffic signal cable hung froma span, cable rings will
be spaced at 12 inches.

« Traffic signal cable quantities need to be verified.
However, plan quantity will be paid if the neasured quantity
is within £ 25% of planned quantity.
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Drip Loop
Install ation

Pol e And
Mast Arm
Install ation

The purpose of a drip loop is to prevent water fromentering the
weat her head at either a signal head, disconnect hanger, or traffic
pole. Drip |oops should be approximately 6 inches in dianeter
contain at least one full turn of traffic signal cable and be
wrapped tightly with several waps of electrical tape. The drip

| oop should not rub against the traffic signal head.

Pol e and mast arminstallations are found in urban areas, where
spans and catenaries are either inpractical or not as esthetically
pl easi ng as pol es and mast arns. Wen inspecting the installation
of a pole and nast arm system the following itens need to be
consi der ed:

e The Basis For Approval for the pole, mast arm anchor bolts
and accessories is a Type C Certification. The Basis For
Approval for the concrete used in the footing is the
sequence nunber reported on the | T-652.

e Field check each footing |l ocation using the planned mast arm
I ength and |l ocate the end span signal head according to the
pl ans. Any apparent errors in the plans need to be brought
to the attention of your PE/PS or Area Engi neer immediately.

e Check the RFRWdistances as shown on the plans to be sure
that the footing is entirely within the RF'W

e After the underground utilities have been | ocated, check to
insure that the footing |locations neet the foll ow ng
criteria:

= The face of the pole nust be at |least 18" fromthe
face of the curb.

= Underground utility clearance requirenments nmust be
satisfied. Encasenent of an underground utility
shoul d never be considered wi thout prior consent of
that utility conpany. Unexpected or m snarked
underground utilities are one of the |argest causes of
contract del ay.

= Do not locate a footing within the confines of a whee
chair ranp, or in such a location where a wheel chair
woul d have difficulty maneuvering. |f the foundation
is required to be in the curb ranp area then nove the
foundation as far out of the ranp as possible and
pl ace the top of the foundation level with the curb
ranmp grade
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= |f Walk-Don't WAl k indications are specified, they
must be clearly visible fromthe begi nning of the
crosswalk to within ten feet of the opposite side.
This neans trying to keep the footing as close to the
crosswal k i nes as possi bl e.

» The footings should be |located so that the signa
heads are between 40 and 120 feet fromthe stop bar

= The location of the footing may be noved a maxi num of
two feet perpendicular to flow of traffic, but the
m d- mast signhal head should still be located at a | ane
wi dth spacing fromthe end nast arm signal head. The
m d- mast signal head shoul d never be | ocated beyond
the curb line and the nininmum spaci ng between signa
heads is eight feet.

e |f possible, locate the footing entirely off the sidewal k.

e Each footing will have a mininmumof three conduit entries.

e Each mast armpole will be grounded by a continuous #6 bare
copper wire fromthe grounding lug on the inside of the nast
arm pol e through the conduit groundi ng bushi ngs and
groundi ng duct to an 8 X 1/2" ground rod | ocated one (1)
foot away fromthe foundation and one (1) foot bel ow the
fini shed ground surface.

« |If the footing is greater than five feet deep, a treme is
required below the five foot |evel

« |f the footing is located in a sidewalk area, it will be
finished flush with the surrounding sidewalk. |[If the
footing is located in a non-sidewal k area, it will be
finished 4 inches above the original ground using chanfered
edges around the top of the footing.

e Expansion joint material will be used when the footing cones
in contact with any other concrete.

e The V&l k-Don't Wl k indications should be |ocated on the
pole in such a nanner as to provide protection fromtruck
turni ng novenents.

e The bottom of the m d-mast nounted signal head should be
adjusted level with the end of the mast arm signal head.

TRUSS TYPE ARM

POLE & MAST ARM




El ectri cal
Servi ce And
Ent r ance

Swi tch
Install ation

The electric service requirenments vary with the utility conpany
involved. Generally speaking, if the electric service does not
meet any of the requirenents of that utility conpany, the
electricity will not be hooked up. Wen inspecting the
installation of an electric service the following itens need to be
consi der ed:

e The Basis For Approval for the entrance sw tch, the conduit
riser, the weatherhead, the traffic signal cable and al
ot her m scell aneous material is a Type C Certification

e 3C/8 (3 conductor, 8 gage wire) stranded traffic signa
cable will be used for the electrical service fromthe
servi ce weat herhead to the entrance switch, and fromthe
entrance switch to the controller

e Leave at least 4 feet of 3C/8 rolled up at the weat herhead.

e« An electric meter will be place above the entrance switch if
required by the I ocal power conpany, or if specified by the
| NDOT.

e Since the controller operates on 120 volts, one conductor of
the 3C8 will be terminated at the entrance switch

e For an electric service on a steel strain pole, a 1 inch
riser with weatherhead will be placed on the outside of the
steel strain pole. Conduit hangers are banded to the
outside of the steel strain pole and the conduit in
installed on the hangers.

e An oxidation inhibitor shall be applied to all surfaces that
mate with a dissinmlar material such as alum numto steel

e Conduit straps or hangers will be placed 1 foot fromthe
weat her head and at a maxi mum spacing of 5 feet fromthere
down.

e Entrance switch enclosures will contain a single pole 50 anp
br eaker .

e The bottomof the entrance switch will be nounted at a
hei ght of 4 feet.

e The entrance switch will be grounded by neans of a #6 bare
solid copper wire encased in a 1/2 inch electrical conduit
bet ween the entrance switch and the ground rod.

e The 8 X 1/2" ground rod will be located 1 foot outside the
pol e or foundation and 1 foot bel ow the ground surface. The
groundi ng connection will be an approved type.

ELECTRI CAL SERVI CE & ENTRANCE SW TCH
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Control |l er
Install ation
I ncl udi ng
Foundati on

The traffic signal controller is the nechani smwhich nakes the
traffic signal systemoperate the way it was intended. For the
purposes of this course, the controller will be treated as a

"bl ack box", and the operation of the controller will not be
covered in nuch detail. The technician should never change any of
the settings of any of the equi pnent inside the controller
cabinet. Only a trained District Traffic Signal Technician has
the authority to set or change any of the various controller
timngs. Wen inspecting the installation of a traffic signa
controller, the following itenms need to be considered:

e The Basis For Approval for the concrete used in the
foundation is the sequence nunber fromthe I1T-652. The
Basi s For Approval for the controller, the cabinet and all
accessory itens is a Type C Certification and an approva
nunber froma list of approved materials issued by the
Division of Materials and Tests.

e The controller cabinet should be in the sane direction
oriented so that a traffic signal technician standing at the
controller with the door open can see the majority of the
si gnal heads.

e« Always try to anticipate any future nai ntenance problenms you
m ght be creating.

e Check the plans and standard sheets for the controller
foundation | ocation, type, dinensions, and anchor bolt
pl acenent .

e There will be a mnimmof three conduit entries into the
controller foundation. There should always be a spare
conduit entry. The price of a few extra feet of conduit is
cheap conpared to the price of relocating the controller
foundation on a future nodernization contract.

e The top edges of the controller foundation will have
chanf ered edges, and the exposed sides of the foundation
wi |l be rubbed.

e Controller "A" bases in non-sidewal k areas will be finished
4 inches above the finished ground | evel and the top edges
will be chanfered. Controller "A" bases placed in sidewal k
areas will be finished flush with the surrounding sidewal k.
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The top of the controller foundation needs to be sl oped
toward the controller drain.

A continuous run of #6 bare copper wire will connect the
grounding lug on the controller back panel, each conduit
grounding lug, and the approved groundi ng connection to the
ground rod.

An 8 X 1/2" ground rod will be placed one foot outside the
confines of the controller foundation, and one foot bel ow
the finished ground |evel.

The control |l er cabinet door should open and cl ose easily
when the controller cabinet is properly aligned on the
controll er foundation, and the outside | ower edges of the
controller will be sealed all around with a silicone sealer

10 [ o

.
-

Al field wiring shall be neat and easy to follow. The
"bird nest" affect shoul d be di scouraged.

Al traffic signal cables entering the controller cabinet,
signal poles, and handholes will be tagged with al un num
tags indicating the signal phase, pedestrian phase, power,
pedestrian actuation, or |oop phase.

On traffic signal nodernization contracts, the old and the
new systens shoul d be kept independent of each other at all
times.

A District Traffic Technician will always be present when a
new si gnal systemis turned on for the first tine.
Newspapers, TV and radi o stations, schools, and | aw

enf orcement agenci es should be notified of the new signa
turn on dates.

A new traffic signal systemat an intersection where a
traffic signal systemdid not exist beforehand or where a

fl ashing beacon systemis being upgraded to a traffic signa
system shall remain on flash for at |east three days prior
to placenent on nornmal operation. A new signal should never
be placed on normal operation on a Friday or just before a
hol i day.
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St ee
Condui t
Install ation

Handhol e
Install ation

A partially conpleted | CG636A should be sent to the District
Traffic Office indicating the signal turn-on date and tine.

Steel conduit is used to carry the traffic signal cable between
the controller and all points of intended use. When inspecting
the installation of conduit, the following itens need to be
consi der ed:

e The Basis For Approval for conduit is a Type C
Certification.

e Steel conduit shall be 2 inch nom nal dianeter

e Rigid grade and internedi ate grade steel conduit are both
acceptable. Most contractors elect to push rigid conduit.

e« PVC conduit is also acceptable, but the 12 inch cover of B-
borrow makes it financially unattractive to nost
contractors. PVC conduit also requires 2 inches of B-borrow
under the conduit.

e Steel conduit shall be installed to a depth of no | ess than
24 inches below the finished grade, unless otherw se
i ndi cat ed.

e The maxi mum |l ength for a straight run of conduit between
handhol es is approximately 250 feet. This figure could be
consi derably | ess depending on the nunber of bends in the
run of conduit.

e« Al conduit inside a foundation is included in the price of
t he foundati on.

e Pushed or jacked conduit is the nbst expensive conduit for
the contractor. Pushing or jacking methods shoul d not
create an excessive void around the conduit, and the jacking
pit shall be kept a minimumof 2 feet fromthe nearest
pavenent or shoul der.

e The edges of all street cuts for detector housings or
| ooking for stopped jacked conduit shall be sawed.

e Conpacted B-borrow shall be used for the backfill of al
street cuts not at a detector housing.

e [Except at detector housings, street patches will match the
surroundi ng pavenent. 12 inches of concrete and 1 to 2
i nches of bitum nous surface nmx is an acceptabl e patch for
asphalt pavenent.

Handhol es are junction points for conduit and pulling points for
the traffic signal cables in these conduits. Handhol es should be
pl aced as near as possible to the |ocations as shown on the plans.
When inspecting the installation of handholes, the following itens
need to be consi dered:

e The Basis For Approval of the handhole tile is an approva
nunber (P nunmber) stenciled on the side of the tile. The
Basi s For Approval of the handhole ring and cover is a Type
C Certification.

e Handhol es shall be class Il reinforced concrete pipe and be
constructed per standard 805 SGCF-04. Handhole tiles with
pre-poured concrete bases are not approved for |NDOT use.
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Det ect or
Housi ng And
Traffic

Det ecti on
Loop

Install ation

Det ect or
Housi ng
Install ation

e Handhol es should be placed in the direct line of the conduit
run, if possible.

e 250 feet is the maxi mum handhol e spacing for a straight run
of conduit.

e A handhol e should not be placed in a ditch line.

« A handhol e should be located to alleviate any possible water
standing in a conduit, and to prevent any water from backing
up into the controller cabinet.

e The grade of the ring and cover should match the existing
gr ade.

HANDHOLE | NSTALLED FLUSH W TH SURROUNDI NG GROUND

e 12 inches of pea sized or larger gravel will be used under
the bottom of the handhol e unless the parent naterial is
granul ar.

e Concrete for the 5 inch pad shoul d be worked under the
handhol e tile. Concrete for the 5 inch pad may be either
class "A", "B", "C', or bag mx confornming to ASTM C- 387.

e Conduits should extend 3 to 6 inches beyond the inside wal
of the handhole tile, and be grouted. G out mx shal
conformto ASTM C- 387.

e« Al conduits shall have bushings.

« Al traffic signal cable shall have approximately 2 feet of
sl ack in a handhol e.

Properly installed detector housings and traffic detection |oops
are critical to the intended functioning and the expected service
life of the detection system The technician needs to know what
to look for to avoid potential failures in the detection systemin
the future. Wen inspecting the installation of detector housings
and traffic detection |oops, the following itens need to be
consi der ed:

e The Basis For Approval for the concrete used in the detector
housings is the sequence nunber fromthe | T-652. The Basis
For Approval for the alum num detector housing, the 1C 14
| oop wire, and | oop sealant is a Type C Certification.
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e The detector housings, traffic detection |oop corners, and
the stop bars must first be laid out according to the plans.

« |If at all possible, avoid crossing a working joint or
working crack with a loop wire. Mwving the location of a
detector housing or traffic detection loop 2 or 3 feet to
avoi d crossing a working joint or crack is acceptable. A
det ector housing may be butted up against a contraction
joint.

e |If the side of a loop runs parallel to a joint or crack, at
| east one foot of clearance needs to be maintai ned between
the loop and the joint or crack.

e (nhserve traffic flow for drivers' habits, incidents of false
calls, drivers overrunning the | oops, or stopping too soon
to be detected by the loops. |f a major change in the
| ocation or nunber of |oops is required, contact your Area
Engi neer or District Traffic Ofice before making such a
change.

e Detector housings should generally be placed inside the
pavenment, but should not be | ocated where water is likely to
stand, such as in a gutter I|ine.

DETECTOR HOUSI NG

e (@l vani zed steel elbows shall be used in the detector
housi ngs.

e Detector housings poured in pavenent under traffic shall be
poured using high early strength concrete. The high early
strength concrete nay be nmade with 564 pounds per cubic yard
of type Il or type Il A portland cenent concrete m x
design, or with 846 pounds per cubic yard type | or type IA
portland cement concrete m x design

e The freshly poured detector housing shall be covered with a
steel plate, generally at least 3' X 3', for the cure tine
of the concrete (see section 702 of the Specifications).

e Bitum nous cold mx around the edges of the plate works well
to hold the plate in place.

e Were a portion of the road is closed, or where there is no
vehicular traffic, class A concrete may be used to pour
det ect or housi ngs.

e Wirk shoul d be schedul ed so that a detector housing is
poured the sanme day it is dug.
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Sawi ng Loops

Installation
of Loop wire

The al um num det ect or housi ng and surroundi ng concrete base shoul d
be finished flush with the surroundi ng pavenent, although the

al um num det ect or housing may be finished 1/2 inch bel ow the
surroundi ng pavenent.

The contractor has the option to use either wet or dry saw
bl ades on the saw slots. However, wet blades should be

di scouraged in freezing weather, and dry bl ades shoul d be

di scouraged in urban areas where air pollution standards may
be vi ol at ed.

The width of a saw slot will be between 3/8" and 7/16". The
m ni mum saw sl ot depth in concrete will be 3"(2" + 1" of
cable), and in asphalt will be 3% (2% + 1" of cable).

Al'l 1 oops shall be octagonal (eight sided) in shape with
sides of 2'-6" in length.

SAW LOCPS

Al'l 1oop locations are subject to the approval of the
District Traffic Engineer, who shall be notified at |east 48
hours prior to any to any | oop pl acenent.

No nore than one | oop may be served by the same saw cut.

Al ways saw deeper and wi der when crossing a working joint or
crack, and |l eave slack in each turn of the |oop wire.

The saw slots shall be inspected for their total length for
depth requirenments. The saw slots nmust also be totally dry
before the loop wire is placed.

Al'l loops shall be wired with 4 turns unl ess otherw se
not ed.

THW 1C/ 14 (one conductor 14 gage wire) wire inside a 1/4"
O D. PVC jacket is specified for |oop wire.

Al loop wire shall be placed in the saw slots in a
cl ockwi se manner as vi ewed from above.

Loop wires shall be pressed into the saw slots with a bl unt
non-metal lic object.
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A 1/ 2" dianmeter X 2" backer rod spaced at 15" intervals

shall be installed over the loop wire. This prevents the
loop wire fromfloating up while the sealant is applied.
The loop wire in placed on the bottom of the saw sl ot.

At no tine shall the loop wire be bent at angles |ess than
120 degrees.

Al loops are to be wired in series (the end tagged "in" of
one | oop attached to the end tagged "out" of the next |oop)
unl ess ot herw se not ed.

The I oop lead-in wires (between the | oop and the detector
housi ng) shall be tw sted around each other a mninumof 5
turns per foot, tied with cable ties, and coiled in the

det ect or housi ng.

A maxi mum of 18" and a m ni mum of 12" of loop wire will be
allowed in the detector housing for each loop lead-in wre.
In the detector housing, each lead-in wire shall be tagged
as either "in" or "out".

The black wire fromthe 2/16 shiel ded cable shall be spliced
to the free loop lead-in wire tagged "out", and the white
wire fromthe 2/ 16 shielded cable shall be spliced to the
free loop lead-in wire tagged "in".

The Contractor shall neter each |oop at the detector housing
and each 2C/ 16 shielded cable at the controller. The
technician shall wtness and record each of the follow ng
test procedures:

= JInductance in mcro-henries performed at the detector
housi ng and at the controller cabinet.

= Resistance in ohnms perforned at the detector housing and
at the controller cabinet.

= Induced A.C. voltage in volts performed at the detector
housi ng and at the controller cabinet.

= Leakage resistance in mega-ohns performed at the
controller cabinet after the splices in the detector
housi ng have been fully subnmerged for two nminutes in a
sol ution containing water and one tabl e-spoon of baking
soda.

Val ues for the above tests shall neet the follow ng

requi renents before the |l oop installation shall be accepted:

= 80 - 800 micro-henries.

= Less than or equal to 8 ohns.

= Less than or equal to 3 volts.

Greater than 100 nega- ohns.

Al loop testing shall be perforned at the detector housing
before the | oop wires have been spliced and at the
controll er cabinet after the | ocop wires have been spliced.
No | oop seal ant shall be placed until all the loop tests
have been successfully conmpleted. It is best if the | oop
sealant is not placed until all the | oop tests have been
successfully conpl et ed.
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Ther no-

pl asti c,

Pr ef or ned

Pl astic, And
Epoxy
Pavenent
Mar ki ng
Install ation

e The vehicle sinulator test shall also be required before the
| oops shall be accepted. The test vehicle is fabricated
with an 8 foot |ong piece of #6 bare copper wire fornmed into
acircle. The two ends are tw sted together and the circle
is drug across the | oop by a non-conductive string. The
| oop anplifier should record a call as the circle is pulled
across the loop and the call should be cancelled as the
circle | eaves the | oop.

e The | oop sealant shall be froma list of approved | oop
seal ants issued by the Division of Materials and Tests.

e« Al loop splices shall be soldered and waterproofed in
accordance with Standard Sheets.

The | ocations of stop bars and cross wal k |ines may be dependent
upon the | ocations of the signal heads, wal k-don't wal k

i ndi cations, wheel chair ranps, and the traffic detection devices.
The technician may have to re-read these above sections to
properly locate the stop bars and cross walk Iine. Wen
installing thernoplastic or prefornmed plastic pavenent markings,
the following itens need to be consi dered:

e The Basis For Approval for thernoplastic and preforned
pl astic pavenment markings is a Type C Certification. The
Basi s For Approval for 100% solids epoxy is a Type A
Certification. The Basis For Approval for the glass spheres
wi Il depend upon the quantity used as set out in the current
edition of the Frequency Manual .

e Check with your PS/ PE or the specification for the weather
[imtations of each material used.

e The follow ng design considerations are inportant in |aying
out stop bars and cross wal ks:

=  Common sense and observation of all traffic novements
shoul d be used in the determ nation of stop bar and
cross wal k locations. Note the stop sign location is
usual ly not the best place to |ayout the stop bar (due
to site distance). Check with your PS/PE, AE, or
district traffic for the best |ocation

= The beginning of the stop bar will be at |east 40 feet
fromthe nearest signal head and not nore than 120
feet fromthe farthest signal head serving that
direction.

= There will be a mininumof 4 feet clearance between
the stop bar and the nearest point on the cross wal k
line.

= The cross walk lines will run parallel and be
separated by a mninmmof 6 feet.

= Cross walk lines should proceed in a straight |ine
fromwheel chair ranp to wheel chair ranp.

= Try to avoid crossing manhol e covers or straddling any
transverse joint or crack.

e The follow ng renoval of existing pavenent markings will be
included in the unit price for new pavenent marki ngs:

= Al incorrect and clearly visible existing stop bars

and cross wal k Iines on asphalt pavenent.
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= Al existing preformed plastic paverment narkings on
asphalt pavenent. These are generally brittle and
easily dislodged at the curb line, and show sign of
deformation in the wheel tracks.

= Al visible pavement marki ngs on concrete pavenent.

Ther nopl astic may be placed over existing well worn
thernoplastic or well worn traffic paint.

The pavenent surface shall be dry, and at |east 55 degrees F
for thernoplastic and 60 degrees F for preforned plastic
paverent nmar ki ngs.

The application area shall be pre-stripped on all types of
pavement w th a manufacturer approved binder material to

i nsure adhesi on.

Ther nopl astic application tenmperatures will be between 400
and 450 degrees F.
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